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rHCTOnATOJIOrHHECKHE H3MEHEHHH K02KH 
MEJIKHX MJIEKOIlHTAIOmHX B MECTAX nHTAHHfl KJIEmEH 
IXODES TRIANGULICEPS, I. PERSULCATUS H I. RICINUS (IXODIDAE) 

© JI. A. TpHropbesa 

HccjieflOBaHbi rHCTonaTOJiorHnecKHe H3MeHeHHH kohch npHpoaHbix npoKopMHTejien KJiemeH — 
MejiKHx MjiexonHTaiomHx h jia6opaTopHbix hchbothmx npn nepBHHHbix h noBTopHbix KopMJieHHHX 
Ixodes trianguliceps, I. persulcatus h /. ricinus. YcTaHOBJieHO, hto b Meciax npHKpenJieHHH H 
nHTaHHH npoHexoflflT cxoziHbie rHCTonaTOJiorHnecKHe H3MeHeHHH. B ochobc hx jiexcaT nocnenoBa- 
TejibHbie cra^HH BOcnajieHHH kohch. TxaHH, oxpyxcaiomHe poTOBbie opraHbi KJiema, npHHamiexcaT 
npoKopMHTeJiio h hbjihiotch cfmdpHHOBbiM KOHycoM h KOJiJiareHOBOH Kancynon. Kjiemn Tpex 
H3yneHHbix bh^ob ueMeHTHoro cj)yTJiHpa He o6pa3yiOT, h hx poTOBbie opraHbi HaxonHTCH b Henocpen- 
CTBeHHOM KOHTaKTe C TKaHHMH X03HHHa. 06pa30BaHHe nHLUeBOH nOJIOCTH npOHCXOZIHT C HanajlOM 
BbWeJieHHH KJiemOM CJIIOHbl H MaCCOBOH HH^HJlbTpaiXHeH HeHTpO(J)HJIOB B KOXCy npOKOpMHTeJIH. 
B ocHOBe koxchoh rHnepnyBCTBHTejibHOCTH pbDKHx nojieBOK jiexcHT nerpaHyjiHUHH TyHHbix kjictok. 


IlaToreHHoe B03jtencTBHe HKeojjOBoro Kjiema npn MHorojmeBHOM nHTaHHH CTHMyjinpyeT 
pa3BHTHe y npoKopMHTejin KOMnjieKca nocjiejjOBaTejibHbix 3amnTHbix peaKUHH. Oh bkjho- 
naeT MecTHoe BocnajieHHe b onare npoHHKHOBeHHH poTOBbix opraHOB b Koacy, a Taxace 
HMMyHHbiH otbct xo3HHHa no THny ajuieprHHecKOH peaKUHH 3aMe,aneHHoro THna (BajiamoB, 
1982). HMMyHHan cncTeMa xo3HHHa ynacTByeT b o6pa30BaHHH aHTHTeji, KOMnjieMeHTa, 
6noaKTHBHbix MOjieKyji, T- h B-jihmcJ)ouhtob, 6a30cJ)Hji0B, TyHHbix kjictok (Brossard, Wikel, 
1997). Pe3HCTeHTHOCTb npoKopMHTejien, b cboio onepe^b, Bbi3biBaeT y nHTaiomHxcH Kjiemen 
yMeHbmeHHe KOjinnecTBa nomomaeMOH KpoBH, coKpameHHe cpoKOB nHTaHHH, yMeHbmeHHe 
KOJinnecTBa OTKjiajjbiBaeMbix hhu h hx )KH3Hecnoco6HOCTH, HapymeHHH jiHHbKH h rn6ejib 
HanHTaBiHHxcH oco6en (Wikel, 1996a). Ilpoueccbi HMMyHHTeTa npoKopMHTejien npn napa- 

3HTHpOBaHHH HKCOJIOBbIX KJiemeH H3yHCHbI Ha Jia6opaTOpHbIX HCHBOTHbIX H KpynHOM 
poraTOM CKOTe (Allen, 1989). Ojmaxo b npnpo^e ecTecTBeHHbie npoKopMHTejin h Kjieiim 
cocymecTByiOT, He OKa3biBan omyTHMoro Bpejia jipyr jipyry. IlpHHeM Bbicoxan CTeneHb 
pe3HCTeHTHOCTH xo3HeB H3 npnpojibi (Dizij, Kurtenbach, 1995) HBjineTCH, BepoHTHO, pe3yjib- 
TaTOM K03BOJHOUHH HKCojjoBbix KJiemeH h hx npoKopMHTejien (Randolph, 1979). 

JJjih KJiemeH no^ceMencTBa Amblyomminae TmaTejibHO H3yneHbi MexaHH3Mbi npHKpen¬ 
JieHHH h nHTaHHH. Ohh onncaHbi b pnjje pa6oT, CTaBuinx yace KjiaccnHecKHMH (Moorhouse, 
Tatchell, 1966; Kemp e. a., 1982; Wikel, Allen, 1982; Wikel, 1996a, 1996b). B hhx 
pa3pa6oTaHa TepMHHOjiorHH juih o6o3HaneHHH rncTOJiorHHecKHx h HMMyHOJiorHHecKHx 
npoueccoB, npoHCxo^Hmnx b MecTax nHTaHHH KJiemeH. YcTaHOBJieHO, hto ueMeHTHbiii 
cJiyTjiHp o6pa3yiOT Kjiemn 6ojibiHHHCTBa pojjoa nojjceMencTBa Amblyomminae: Amblyom- 
ma (Brown, Knapp, 1980), Boophilus (Moorhouse, Tatchell, 1966), Dermacentor (Amo- 
coBa, 1989a), Hyalomma (BajiamoB, 1965; AMOcoBa, 19896; Gill, Walker, 1985), 
Rhipicephalus (Theis, Budwiser, 1974). HccjiejjOBaHHHMH ^BopcKon c coaBTopaMH (Ja- 
worski e. a., 1992) c Hcnojib30BaHHeM HMMyHOXHMHHecKHX mcto^hk noKa3aHO, hto 
BemecTBO ueMeHTa KJiemeH pojjOB Amblyomma , Dermacentor w Rhipicephalus cojjepacHT 
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nojiHneriTHflbi, oOpasyiomnecn b ajibBeojiax cjhohhwx xcene3. O^HaKO Ann Knemen pona 
Ixodes ao chx nop ocTaiOTcn cnopHbiMH cnoco6bi npnKpenneHHH npn nnTaHHH h 
cnoco6HocTb k o6pa30BaHHio ueMeHTHoro cfiyTnHpa. IIpaKTHHecKH HeT pa6oT, nocBnmeH- 
Hbix Mopc})o4)yHKUHOHajibHbiM H3MeHeHH«M koxch npnpoAHbix npoKopMHTenen B MeCTaX 
nnTaHHH Knemen. 

Kjiemn I. trianguliceps (Birula, 1895), I. persulcatus (Schulze, 1930) n I. ricinus (L., 
1758) nacTO cocymecTBytOT b oahhx h Tex xce napa3HTapHbix cncTeMax Ha ceBepo-3anaAe 
Poccnn, nnTancb Ha oahhx h Tex xce BHAax, a nacTO n oco6hx npoKopMHTenen. YunTbiBan 
orpoMHoe 3nn300THHecKoe n 3nnAeMHHecKoe 3HaneHne 3thx bhaob, H3yneHne npoueccoB 
npnKpenneHHH n nnTaHHH Ha npnpoAHbix npoKopMHTejiHx ocoOeHHO BaxcHO. 

B npeAbiAymeh pa6oTe mu paccMaTpnBajin npoueccbi npnKpenjieHHH I. trianguliceps 
Ha MejiKnx MjieKonnTaiouxHx b npnpone n Ha jiaOopaTopHbix Mbimax (EanamoB, rpnropb- 
eBa, 1999). B HacTonmen pa6oTe mu nonbiTajincb paccMOTpeTb ocoOeHHOCTH npnKpenne- 
hhh n nnTaHHH I. trianguliceps , I. persulcatus n I. ricinus Ha npnpoAHbix X03neBax, a 
Taxxce rncTOJiornHecKne ocoOchhocth BOcnajieHHH y npnpoAHbix npoKopMHTenen npn 
nepBHHHbix n noBTopHbix KopMneHnnx Knemen. 


MATEPHAJI H METO^BI 

B ocHOBy paOoTbi no nccnenoBaHmo MecT npnKpenjieHHH Kjiemeh nonoxceH MaTepnaji 
n3 npnpoAbi — npo6bi koxch b MecTax npncacbiBaHHH n nnTaHHH jihhhhok, hhmc{) n caMOK 
I. trianguliceps n jihhhhok h hhmc|) I. persulcatus Ha MejiKnx MjieKonnTaiomHx: oOmkho- 
BeHHon 6ypo3y6Ke Sorexaraneus (L., 1758), Manon 6ypo3y6Ke S. minutus (L., 1766), Manon 
jiecHon MbiiuH Apodemus uralensis (Pall., 1811), pbixcen nojieBKe Clethrionomys glareolus 
(Schr., 1780), KpacHon nojieBKe C. rutilus (Pall., 1779). flnn 6onee AeTanbHoro H3yneHHH 
npoueccoB, npoHCxoAflmnx b MecTax npnKpenAeHHH n nnTaHHH Knemen, 6binn ncnonb30- 
BaHbi 25 oco6en pbixcnx noneBOK H3 KynbTypbi BHBapnH naOopaTopnn napa3HTOAornH 
3ooAornHecKoro HHCTHTyTa PAH. Ha KaxtAon noneBKe kopmhah no 5 hhmcJ} I. persulcatus 
hah I. ricinus , hto xBnxeTex cpeAHen napa3HTapHon Harpy3Kon b ycAOBnnx napa3HTapHbix 
cncTeM ceBepo-3anaAa Poccnn (rpnropbeBa, TpeTbHKOB, 1998). Bnoncnio koxch c nnTaio- 
mnMHCH KnemaMH npon3BeAH y 20 oco6en rpbnyHOB nepe3 2, 4, 12, 24, 39, 48, 69, 71 n 
95 h nocne npncacbiBaHHH c nocneAyiomen cfinKcaunen. IIxTb oco6en nepe3 15 cyT nocne 
nepBoro KopMneHHH 6binn ncnoAb30BaHbi aah noBTopHoro KopMneHHH. Ha hhx TaKxce 
kopmhah no 5 HHMcjj. MaTepnaA cjDHKcnpoBann nepe3 24, 48 h 72 h nocAe npnKpenAeHHH 
Knemen. Aah BbiBeAeHHH neiiKorpaMM nccAeAOBaAH Ma3KH H3 nepncJjepnHecKOH kpobh 
rpbnyHOB ao h nocne KopMAeHHH Ha hhx Knemen. Bnonc hh koxch b MecTax nnTaHHH hhmc|) 
h caMOK /. trianguliceps n hhmcJ) /. ricinus n /. persulcatus Ha 6enbix Mbimax, a TaKxce caMOK 
I. ricinus n I. persulcatus Ha KponnKax npon3BeAeHa Ha pa3Hbix cpoxax npnKpenAeHHH aah 
ycTaHOBneHHH cnocoOHOCTH Knemen 3thx bhaob k o6pa30BaHHio ueMeHTHoro cJiyTnxpa. 
Bcero nccnenoBaHO 6onee 250 npo6 koxch. rncTonaTonornio MecT npnKpenAeHHH n3yHann 
nocne cjinKcaunn MaTepnana 10 %-HbiM cjDopMannHOM, cnnpT-^opMannHOM, rniOTapanbAe- 
thaom nnn XHAKOCTbio Ey3Ha. MaTepnaA 3annBann b napa^HH nepe3 MeTnn6eH3oaTuenno- 
hahh. Cpe3bi TonmnHoh 5 n 7 mkm OKpamnBann a3yp-303HH0M, a3aHOM no renneHranHy, 
a30THOKHCAbiM cepeOpoM no JleBaAHTn. HacTb MaTepnana nocne cJjopMannHOBon c|)nKcaunn 
nccneAOBann b peaKunn HMMyHoefmyopecueHunn c OHTU-MeHeHbiMn cbiBopoTKaMH Ha 
HMMyHornoOyAHHbi 6enoh Mbimn n KponnKa aah onpeAeneHnn bhaoboh npnHaAnexcHOCTH 
TKaHeh, oKpyxcaiomnx poTOBbie opraHbi nnTaiomHxcH Knemen. 


PE3YJIBTATBI 

B MecTax npnKpenneHHH n nnTaHHH Knemen Bcex cj)a3 Tpex bhaob poAa Ixodes 
ycTaHOBneHO cxoactbo b nonoxceHnn poTOBbix opraHOB h rncTonaTonornHecKnx H3MeHe- 
hhhx b TKaHHx xo3HeB. PoTOBbie opraHbi rnyOoKO norpyxcaiOTcn b Koxcy npoKopMHTenH, 
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npoHH3biBafl onnflepMnc, coconxoBbiH cjioh flepMbi, Tax hto anHKajibHbie KOHUbi ranocTOMa 
h xejiHuep b 3aBHCHMOCTH ot /uiHHbi poTOBbix opraHOB pacnojiaraiOTca Ha pa3Hon rjiy6HHe 
b ceTnaTOM cjioe flepMbi. PoTOBbie opraHbi oxa3biBaiOTca nojiHOCTbio 3axjiiOHeHHbiMH b 
TKaHHX X03HHHa, npaKTHHeCKH £0 OCHOBaHHH THaTOCOMbl, npH 3T0M najlbnbl pa3B0flaTCa B 
CTopoHbi h jiextaT napajuiejibHO noBepxHOCTH xoxtn. THaTOcoMa npnxpenjiaioineroca 
Kjiema pacnojiaraeTca k noBepxHOCTH xoxtn npoxopMHTejia nofl yrjiOM 40 — 45° h 
cooTBeTCTBeHHO poTOBbie opraHbi npoHHKaiOT b xoxty Taxxce nofl othm yrjiOM. Ha 
rHCTOjiorHHecKHx npenapaTax, Ha KOTopbix bhahm nonepenHbie cpe3bi poTOBbix opraHOB 
xjiema, cpe3bi xoxtn 6ynyT kocbimh, Tax hto poTOBbie opraHbi xjiema co CTopoHbi 
ranocTOMa oxpyxtaiOT 6ojiee rjiy6oxne cjioh xoxtn, neM c flopcajibHon CTopoHbi xo6oTxa. 

npouecc norpyxteHna poTOBbix opraHOB b xoxty npoflOjixtaeTca He 6ojiee 60 mhh. 
rnnocTOM npoHHKaeT b paHeByio mejib, o6pa30BaBmyioca b pe3yjibTaTe jiaTepo-Meflnajib- 
Hbix npope3biBaioinHx flBnxteHHH xejiHuep. 3amnTHaa peaxuna xo3anHa HannHaeTca c 
3KccyaaTHBHoro BocnajieHna b otbct Ha nepcjjopaunio. H3 pa3opBaHHbix TxaHen h 
KanHJUIflpOB XOXtH BblflejiaiOTCa BHyTpHKJieTOHHan H BHyTpHTKaHeBafl XtHflXOCTH H KpOBb. 
IlpHMepHO nepe3 nac nocjie Hanajia npncacbiBaa o6pa3yeTca c|)h6phh h cMecb CBopannBa- 
eTca, a xaynajibHO HanpaBjieHHbie 3y6ubi rnnocTOMa h xo6oTxa oxa3biBaiOTca 3axjiiOHeH- 
hhmh b 3acTbiBmeH Macce (cm. pncyHOK, 7, 2; cm. bkji.). npH OKpacxe cpe30B a3aHOM no 
TenfleHranHy BbiaBjiajin c|)h6phh HHTeHCHBHO-6opflOBoro HBeTa. 3to tohxhh (3.9 mkm) h 
xpynxnn cjioh, npeflCTaBjiaioinnH npaxTHnecxn cjienox (3, 4 ) c poTOBbix opraHOB xjiema. 

Bo3hhkujhh b xoxte onar BocnajieHna CTHMyjinpyeT npnjiHB xpoBH h OTex, hto BHeume 
npoaBjiaeTca npHnyxjiocTbio h noxpacHeHHeM MecTa npncacbiBaHna xjiema. KpoBb noxa 
He noTpeOjiaeTca xjiemoM, a BbiTexaeT no MHxponpocTpaHCTBaM (5) Meatfly poTOBbiMH 
opraHaMH h xoHycoM H3 BbinaBmero c})H6pHHa Ha noBepxHOCTb xoatn. OHa o6BOjiaxHBaeT 
ocHOBaHHe maTOCOMbi h flHCTajibHbie xomjbi najibn, xoTopbie nepe3 40—48 h c Hanajia 
npnxpenjieHna oxa3biBaiOTca 3axjiK)HeHHbiMH b MHorocjiOHHbin cTpyn b «BopoHxe», 
o6pa30BaBuieHC5i b pe3yjibTaTe OTexa xoatn ( 6 ). 

Meatfly TeM xncjiaa peaxuna onara h c})h6phh CTHMyjinpyiOT npojincJiepaTHBHyio cTaflHio 
BocnajieHna. B flepMe HHTeHCHBHO HapacTaeT xojihhcctbo xjieTOHHoro HHc{)HjibTpaTa H3 
MOJiOflbix Me3eHXHMajibHbix xjieTox, mohouhtob, jihmcJiouhtob h HenTpocjiHjiOB. Yxte Hepe3 
10 — 12 h nocjie nepcJiopaunH b ceTnaTOM cjioe flepMbi yBejiHHHBaeTca xojiHnecTBO cJ)h6- 
poOjiacTOB. Hepe3 cyTXH noaBjiaiOTca 3pejibie 3jieMeHTbi — cjinOpouHTbi h HanHHaeT 
o6pa30BbiBaTbca 3pejiaa coeflHHHTejibHaa TxaHb (7). Hepe3 24 — 30 h H3 MOJiOflbix xojuia- 
reHOBbix bojioxoh cJiopMHpyioTca pa3HOHanpaBjieHHbie nynxn Boxpyr onara Bocnajie- 
hhh (S), a nepe3 1.5—2 cyT ohh cjiHBaiOTca b xancyjioo6pa3Hyio CTpyxTypy 7.7 — 24.8 mxm 
TOJimHHbi npn nHTaHHH hhmc}) (9, 10). KojmareHOBaa xancyjia oxpamnBaeTca a3aHOM no 
TenfleHranHy b apxnn rojiy6on HBeT, xopomo Bbiflejiaacb H3 ocTajibHbix TxaHen. OHa 
oxpyataeT poTOBbie opraHbi xjiema, njiOTHO npnjieraa x cjioio cjwOpnHa Ha npoTaateHHH 
Been ochobm xoatn h oco6eHHO ee ceTnaToro cjioa. Ecjih poTOBbie opraHbi npoHH3biBaiOT 
bck) flepMy BnjiOTb flo noflxoatHon atnpoBon xjieTnaTxn, Ha rpaHHue c xoTopon 6yfleT 
^opMHpoBaTbca nnmeBaa nojiocTb, to b 3tom MecTe xojmareHOBaa xancyjia cnjibHO 
pa3pacTaeTca, ymninaacb b 1.5 — 2 pa3a (77). B cjiynae, xorfla nnmeBaa nojiocTb cjiopMH- 
pyeTca b ceTnaTOM cjioe flepMbi, pa3pocmneca Boxpyr annxajibHoro xoHua poTOBbix 
opraHOB xojuiareHOBbie BOJioxHa c HanajiOM axTHBHoro cjiiOHOBbiflejieHHa nacTHHHO pa3- 
pymaiOTca. Ha rpaHHue xancyjibi h nnmeBon nojiocTH npncyTCTByiOT (f)n6po6jiacTbi, hto 
CBHfleTejibCTByeT o nocToaHHOM 3aMemeHHH pa3pymaiOLUHxca ojieMeHTOB xancyjibi. Taxne 
CTpyxTypbi xapaxTepHbi fljia Mejixnx MjiexonnTaioiUHx — npnpoflHbix npoxopMHTejien 
HxcoflHfl. Y jia6opaTopHbix Mbimen OTMenajiH o6njibHoe BbiflejieHHe cj)H6pHH03Horo oxccy- 
flaTa, XOTOpblH, CBepHyBUJHCb, (J)OpMHpyeT TOJICTOCTeHHblH XOHyC (flO 1 1.3 MXM TOJHUHHOH 
npn nHTaHHH caMOx 7. trianguliceps) Boxpyr poTOBbix opraHOB (72). KojuiareHOBaa 
xancyjia y Mbimen He o6pa3yeTca, a Boxpyr cjjnOpnHOBoro xoHyca cjiopMHpyiOTca Hepery- 
jiapHbie nynxn xojuiareHOBbix bojioxoh. Y xpojinxoB o6pa3yeTca pbixjiaa xancyjia, OHa 
coctoht H3 HenjiOTHO ynaxoBaHHbix pa3HOHanpaBjieHHbix nynxoB xojuiareHOBbix bojioxoh. 

Peaxuna HMMyHOc})jiyopecueHUHH Ha cpe3ax xoxtn xpojinxoB, 6ejibix Mbimen h pbixtnx 
nojieBOx b MecTax npnxpenjieHna xjiemen noxa3ajia, hto oxccyflaT h TxaHH, oxpyxtaiomne 
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poTOBbie opraHbi Kjiema, npHHajuiexcaT opraHH3My npoKopMHTejw. Cjioh cfmOpHHa BOKpyr 
poTOBbix opraHOB Kjiema, CBepHyBniaacfl KpoBb — cTpyn BOKpyr ocHOBaHHa rHaTOCOMbi h 
najibn, a Taxxce KpoBb b npejtpoTOBoii nojiocTH Mexmy rnnocTOMOM h ctbojiom xejinuep b 
nepnojt KpoBOCOcaHH^ oOHapyxcHBann 5ipKO-rojiy6yio cfxnyopecueHUHio nocjie KOHTaKTa h 
nOJIOXCHTeJIbHOH peaKUHH C OHTU-MeneHOH BHflOCneiJHCflHHHOH CbIBOpOTKOH B JIIOMHHeC- 
ueHTHOM MHKpocKone. KojuiareHOBaa Kancyjia Bbwejiajiacb Ha (fxme apyrax TKaHeii 
HHTeHCHBHO-6op,aoBOH ayTOcJxnyopecueHLmeH. rHCTonpenapara koxch apyrax 6jih3khx 
bhjiob MejiKHX MjieKonHTaiomHx HMejiH Mopcf)OJiorHHecKoe cxojictbo c npenapaTaMH 
pbixceii nojieBKH. ConocTaBjieHHe pe3yjibTaTOB rHcmnorHHecKHx h HMMyHOcjjjiyopecueHT- 
Hbix HCCJie^OBaHHH no^TBepxc^aeT OTcyTCTBHe ueMeHTHoro cfjyTjuipa y Kjiemeii Tpex bhuob 
poua Ixodes. 

OopMHpoBaHne nHmeBOH nojiocTH nponcxouHT npHMepHO nepe3 40 — 48 h y jihhhhok 
h hhm^) h 60 — 72 h y caMOK nocjie npHKpenjieHHa. B sto xce BpeMa cjiioHHbie ajibBeojibi 
HaHHHaioT BbwejiaTb cexpeT. IIo HauiHM uaHHbiM, y caMOK I. persulcatus nepBbiMH 
HanHHaioT BbmejiaTb cexpeT a-KjieTKH ajibBeoji II rana Ha 48 — 60-h h nocjie npncacbiBa- 
HHfl. IIpH Cj)OpMHpOBaHHH nHmeBOH nOJIOCTH npOHCXO^HT pa3pyUieHHe BHyTpeHHHX CJIOeB 
KOJiJiareHOBOH Kancyjibi h rjiyOoKnx cjioeB uepMbi, oxpyxcaiomHx anHKajibHbie kohum 
poTOBbix opraHOB (13). C HananoM o6pa30BaHH5i nHmeBOH nojiocTH 3aMeTHO yBejiHHHBa- 
eTca kojihhcctbo HeHTpocf)HjiOB b TKaHax, OKpyxcaiomHx poTOBbie opraHbi Kjiema. OjmaKO 
He acHO, hto Bbi3biBaeT cjjopMHpoBaHHe nnmeBOH nojiocTH — npoTeojiHTHHecKaa aKTHB- 
HOCTb cjnoHbi Kjiemen hjih 4)arouHTHpyiomHe HeiiTpocjjHjibi, npHBjieKaeMbie b onar Bocna- 
jieHHa. B ouho BpeMa c HanajiOM BbmejieHHfl cjiK)Hbi h KpoBOcocaHHa nponcxouHT 
H3MeHeHne KjieTOHHoro HHcjjHjibTpaTa onara BOcnajieHHa npoKopMHTejia. KpoMe yBejinne- 
HH5I KOJIHHeCTBa JIHMCjjOUHTOB, SpHTpOUHTOB, Cj)H6po6jiaCTOB, CjjnOpOUHTOB H THCTHOUHTOB, 
OTMeneHHoro eme c Hanajia npncacbiBaHHfl, nepe3 2.5 — 3 cyT b TKaHax craHOBaTca hctko 
pa3JiHHHMbiMH TyHHbie KjieTKH ( 14 ). 3a nepnou b 25 — 30 nocjieuyiomHx nacoB TyHHbie 
KjieTKH b onare BOcnajieHHfl npoxomiT pau CTajmn: ot noflBjieHHfl mcjikoh 6a30cf)HjibH0H 
rpaHyjiauHH uHTonjia3Mbi nepe3 yBejinneHne KOJinnecTBa h pa3MepoB rpaHyji uo uerpaHy- 
jiauHH b TKaHflx, oxpyxcaiomHX nHmeByio nojiocTb, ocoOchho B03Jie annKajibHbix kohuob 
poTOBbix opraHOB npHMepHO Ha 90 — 95-h h nocjie Hanajia npncacbiBaHHa Kjiema (75, 16 ). 
3HaHHTejibHO yBejiHHHBaeTca kojihhcctbo hchtpocJjhjiob b TKaHax, Henocpe^CTBeHHO 
npHMbiKaiomHx k nnmeBOH nojiocTH, h b caMOH nojiocTH, ocoOchho bcjihko hx kojihhcctbo 
K KOHUy nHTaHHa. EjmHHHHbie 6a30Cj)HJIbI H 303HH0(f)HJIbI OTMenaJIH B TKaHflX Hepe3 
70 — 80 h nocjie npncacbiBaHHfl. BepoaTHO, ocBoOoxmeHHe cbiToro Kjiema H3 koxch b KOHue 
nHTaHHa CB^naHO c nacTHHHbiM jih3hcom TKaHen BCJiejiCTBHe ecTecTBeHHoro juia Bocnajie- 
HH5I HeHTpOCf)HJIbHOrO JieHKOUHT03a. B03M0XCH0, BbmeJieHHe KJiemOM CJHOHbl BbI3bIBaeT 
ycHjieHHe hchtpocJihjihh, b pe3yjibTaTe KOTopon B03HHKaeT nnmeBaa nojiocTb. 

CpaBHeHHe jieHKorpaMM pbixcnx nojieBOK uo KopMjieHna Kjiemeii h nocjie noKa3biBaeT 
1.5—2-xpaTHoe yBejinneHne KOJinnecTBa HeHTpoc{)HjiOB Ha 3—5-e cyT nocjie npHKpenjie- 

HH5I. KOJIHHCCTBO 6a30(})HJIOB H 303HH0({)HJI0B KpOBH OCTaBaJIOCb HeH3MCHHbIM (0-2 %). 

Ilpn noBTopHOM KopMjieHHH HHMcjj Ha pbixcHx nojieBKax OTMeneHbi 6ojiee GbiCTpbie 
KaneCTBeHHbie H3MeHeHH5I KJieTOHHOrO HH(|)HJIbTpaTa. E^HHHHHbie 303HH0Cj)HJIbI H MHOrO- 
HHCJieHHbie TyHHbie kjictkh perHCTpnpoBajiH b TKaHflx BOKpyr onara BOcnajieHHa yxce k 
KOH uy BTopbix cyTOK nocjie Hanajia npncacbiBaHHa, a jierpaHyjiauHio TynHbix kjictok 
OTM enajiH Ha TpeTbH cyTKH. IIpojiHcfiepaTHBHbie npoueccw b TKaH^x npoxojiHjiH c toh xce 
CKOpOCTbK), HTO H npH nepBblX KOpMJieHHHX, OJIHaKO CneUHCjjHHeCKHe H3MeHeHHa KJieTOH- 
Horo cocTaBa BocnajieHHH onepexcaioT Ha cyTKH. B o6men KapTHHe KpoBH otmchcho 
2—8-KpaTHoe yBejinneHne KOJinnecTBa 303 hho4)hjiob h bmcokhh ypoBeHb HeiiTpocf)HJiOB. 


OBCmHEHHE 

ABTopbi, HCCJie^OBaBmHe npouecc nHTaHH^, pa3AejiaiOT Kjiemeii po,aa Ixodes Ha Tpn 
rpynnbi (Moorhouse, 1969; Kemp e. a., 1982). riepBaa BKJHonaeT bh^m, He o6pa3yK)mne 
ueMeHTHoro cfiyTjiapa (I. holocyclus (Neumann, 1899), L pseudorasus (Arthur, Burrow, 
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1957), /. trianguliceps ), BHflbi BTopoii rpynnbi BbmejmiOT ueMeHT b cj)opMe HapyxcHoro 
KOHyca (/. tasmani (Neumann, 1899), I. japonensis (Neumann, 1904)). K TpeTbeii rpynne 
OTHeceHbi BHflbi, y KOTopbix ueMeHT OTKjia^biBaeTCH Ha bcio rjiyOwHy npoHHKHOBeHHfl 
poTOBbix opraHOB b Koxcy xo3HHHa (/. ricinus, I. hexagonus (Leach, 1815), I. persulcatus). 
Ojmaxo b paOoTax no H3yHeHHio MOpcjjojiorHH cjiiOHHbix xcejie3 /. holocyclus h couepxca- 
hhk) b hhx TOKCHHa Bhhhhhitoh h CToyH (Binnington, Stone, 1981) OTMenajin, hto He 
oOHapyxcHBajiH kjictok, npouyunpyiomHX BemecTBO ueMeHTa, aHajiorHHHbix HaimemibiM y 
aMOjiHOMMHH. To^om no3>xe Bbimjia pa6oTa Epoccapua h OaiiBa3a (Brossard, Fivaz, 1982), 
b KOTOpOH ohh, ccbuiaacb Ha HeuocTynHyio UJifl Hac pa6oTy C/reBeHca (Stevens, 1968, 
Ph. D. thesis), eme pa3 noxa3ajiH, hto oxpyxcaiomafl poTOBbie opraHbi /. ricinus 303hho- 
cjDHjibHaa cy6cTaHUHH, npoaBJunomaa KanecTBeHHyio xpacHyio oxpacxy Ha KOJiJiareH no 
MeToay BaH~rH30Ha, jierxo nepeBapHBaeTca xojuiareHa30H h hbjihctch OTJioxceHHeM 
bojiokoh KOJUiareHa. 3a6jiyxcueHHe o cymecTBOBaHHH ueMeHTa y I. trianguliceps , I. per¬ 
sulcatus h /. ricinus , BepoaTHO, CB5i3aHO c TeM, hto HCCJieuoBaTejin CHHTaiOT TxaHH Boxpyr 
poTOBbix opraHOB Kjiemen roMOJiorHHHbiMH ueMeHTy bmOjihommuh h BbmejunoT, xa k h y 
nOCJieflHHX, nOBepXHOCTHblH KOHyC, BHyTpeHHHH H BHeillHHH CJIOH BHyTpeHHerO KOHyca. 

Kax noxa3biBaiOT Hamn nccjieuoBaHHfl, TxaHH, oxpyxaiomHe poTOBbie opraHbi KJieiua, 
npHHa^jiexcaT opraHH3My no3BOHOHHoro-npoxopMHTejia. Oh6phh b paHe HaHHHaeT OTKjia- 
UbiBaTbca yxce b TeneHHe nepBoro naca nocne nep^opauHH, b hcm oxa3biBaiOTC5i 3aKJiio- 
neHHbiMH 3y6ubi rnnocTOMa h xejinuep. 3tot 303HH0(J)HJibHbiH cjioh He hbjihctch «BHyT- 
peHHHM ueMeHTOM», oh He MOxceT npHHa^nexcaTb xjieiuy, Tax xax b 3to BpeMii xjieiu eme 
He BbwejiaeT cjiiOHy (BajiamoB, 1998). IlocTynaiomHe H3 paHbi no MHxponpocTpaHCTBaM 
xpOBb h TxaHeBaa xcnuxocTb, CMemHBa^cb, 3acTbiBaiOT b CTpyn nocne o6pa30BaHH5i 
cfmOpnHa. CTpyn oxpyxcaeT ocHOBaHHe rHaTOCOMbi h najibnbi, uonojiHHTejibHO cJmxcHpyfl 
xjiema. Ha rncTonpenapaTax hctko BHjma xjieTOHHaa CTpyxTypa, cBHueTejibCTByiomafl o 
(J)opMHpoBaHHH CTpyna H3 xpoBH. 3to o6pa30BaHHe llaBjioBCKHH h AjuJ)eeBa (1941) 

HMeHOBajIH «nepBHHHbIM CBepTKOM». M HaKOHeU, TpeTbH COCTaBJIHIOmaH - « 303 HHO(})HJIb- 

Hbiii BHeiiiHHH ueMeHTHbin cjioh», Ha caMOM uejie ABjiaeTCfl xojuiareHOBOH xancyjiOH, 
nocTeneHHo o6pa3yiomeHC5i b TeneHHe 2 — 3 cyT nocne nepc})opauHH, o neM CBHueTejibCT- 
ByeT KanecTBeHHaa rojiy6aa oxpacxa a3aHOBbiM mctouom no reimeHraimy h peaxumi c 
xojuiareHa30H (Brossard, Fivaz, 1982). nojioxcHTejibHaa HMMyHocjinyopecueHTHafl peaxumi 
c paccMaTpnBaeMbiMH TxamiMH Taxxce uoxa3biBaeT hx npuHajuiextHOCTb xo35iHHy, a He 
napa3HTy. CneuyeT OTMeTHTb, hto TxaHH xo35iHHa, xoHTaxTHpyiomHe c poTOBbiMH opraHa- 
mh Kjiema h nniueBOH nojiocTbio, HaBepHaxa 6yuyT HMeTb Ha CBoeii noBepxHOCTH cjieubi 
cjiiOHbi napa3HTa. 

MHoro^HeBHbiH npouecc xpoBococaHmi nxcouoBbix xjiemeH npHBOUHT x OojibiunM 
rHCTonaTOJiorHHecxHM H3MeHeHmiM noxpoBHbix TxaHeil xo3HHHa. Kax Mbi yxa3biBajin, sth 
H3MeHeHHH nponcxomiT 3a cneT opraHH3Ma caMoro xo35iHHa. Eojiee Toro, ohh BCTpaHBa- 
iotc a b cxeMy KJiaccHHecxoro BOcnajieHHfl, pa3BHBaiomeroc5i Ha MecTe jho6oh paHbi koxch. 
Eme uo BKjnoHeHHa HMMyHHbix MexaHH3MOB, no^pa3yMeBaiomHX cneimajiH3HpoBaHHbiH 
KJieTOHHbiii OTBeT (Wikel, 1996b), HaHHHaiOT ueiicTBOBaTb Hecneunc{)HHecKHe, 6ojiee 
upeBHne MexaHH3Mbi BOcnajieHH^. BocnajieHHe npoTexaeT b Hecxojibxo CTaunii nocne 
nepcj)opauHH, BKJHonaa sxccyflauHio h npojmc^epauHK). Koaryjumnfl xpoBH, Bbime^men H3 
noBpexc^eHHbix KjiemoM TxaHeh, npHBO^HT x Bbixo^y H3 tpomOouhtob TpoM6nHa, ATO h 
cepoTOHHHCOflepxtaiimx rpaHyji, CTHMynupyiomux nepexojt (J)H6pnHoreHa b (|)h6phh, 
CHHTe3 KOJUiareHa h jjerpaHyjumHio TyHHbix xjieTOK (Ribeiro, 1987). Hyxcepojmbiii areHT, 
xaxHM HBJiaeTCH nuTaiomniica xjiem, nojtBepraeTCH jinmb nacTHHHOH HHKancyjiHUHH c 
nocjieayiomHM HamoeHneM. FIporpeccHpoBaHHe 3Toro npouecca, Bepo^THO, cjtepxcHBaeTcn 
xnemoM, noTpe6jiHiomHM KJieTOHHbiii HHc|)HjibTpaT BocnajiHTejibHoro onara, b kotopom 
npeo6jia^aiOT HeiiTpo(|)HJibi. fljia ycnemHoro nHTaHHH xjiemy hco6xo^hmo 3aTopM03HTb 
jiajibHeiimee pa3BHTne BocnajieHHe. 3to ziocTHraeTCH BBe^eHneM cjiiOHbi, co^epxcameii 
aHTHKoaryjiH hth , npoTHBOBocnajiHTejibHbie xoMnoHeHTbi, npen^TCTByiomHe ^erpaHyji^uHH 
TyHHbix KJieTox h BbwejieHHio rncTaMHHa, a Taxxce nojiaBji^iomHe HMMyHHyio axTHBHOCTb 
(Ribeiro, 1987). OcBo6oxc^aiomHHc^ npn jierpaHyjiHUHH TyHHbix kjictok rncTaMHH npn- 
BjieKaeT b onar BocnajieHHH 303HHoc|)HJibi. 06pa30BaHHe numeBoii nojiocTH, coBna^aiomee 
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no BpeMeHH c HanajiOM BbijtejieHHH miemoM cjhohbi, b 6ojibiueH Mepe cBsnaHO c aerpaHy- 
jihuhch HeHTpocjwjiOB. 3 to noKa3ann TaTneji h Mypxay3 (Tatchell, Moorhouse, 1970), 
Bbi3biBaH jieHKoneHHio y co6aic, Ha KOTopbix kopmhjih Kjiemen poaa Dermacentor. 
FIpOTeOJIHTHHeCKaH aKTHBHOCTb CJIIOHbl JUIH c[)OpMHpOBaHH5I nHlUCBOH nOJIOCTH HeflOCTa- 

TOHHa (Binnington, Kemp, 1980). 

Harnn HaOjno^eHHH noKa3ajin, hto y npnpoOTbix npoKopMHTejien Kjiemen, pbixcnx 
noneBOK, TyHHbie kjictkh wrpaioT 6ojiee BaxcHyio pojib b pa3BHTHH BOcnajieHHH h HMMyHH- 
TeTa, neM 6a30cj)Hjibi kpobh. Bo3moxcho, 6ojibiuee 3HaneHHe TynHbix kjictok xax «TKaHeBbix 
6a3o4)HjiOB» HBjineTCH npH3HaKOM Toro, hto b opraHH3Me npnpoAHbix npoKopMHTejien 
npoueccbi rnnepHyBCTBHTejibHOCTH xynnpyiOTCH opraHH3MOM, npoaBjiaflCb jiniub b MecTax 
nnTaHHH Kjiemen. KpoMe Toro, npnpoOTbie npoKOpMHTejin, nocTOHHHO KOHTaKTHpyiomHe 
c HMMyHoreHaMH cjiioHbi Kjiemen, BepoflTHO, hmciot ^ohobwh ypoBeHb aHTHTeji, Bbi3biBa- 
lomnn cocTOHHne AeceHCH6n^H3auHH. 

B pe3yjibTaTe npoBejaeHHbix nccjiejaoBaHHH ycTaHOBjieHO, hto b MecTax npnKpenjieHna 
h nnTaHHfl Kjiemen /. trianguliceps , 1. persulcatus h I. ricinus npoHcxoAflT cxojtHbie 
rHCTonaTonornnecKHe H3MeHeHHA. B ochobc hx nexcaT nocjiejaoBaTejibHO pa3BHBaK)mneca 
CTajiHH BocnajieHHH koxch. TxaHH, oicpyxcaiomne poTOBbie opraHbi Kjiema, npHHajyiexcaT 
npoKopMHTejno h HBjiflioTCfl c})H6pHHOBbiM KOHycoM h KOJuiareHOBOH KancyjiOH. Kjiemn 
Tpex paccMOTpeHHbix bhaob ueMeHTHoro cjjyTjiflpa He o6pa3yioT, h hx poTOBbie opraHbi 
HaxoziHTCH b HenocpeacTBeHHOM KOHTaKTe c TKaHHMH xo35WHa. 06pa30BaHHe nnmeBOH 
nonocTH npoHcxoflHT c HananoM BbmejieHHH cjnoHbi KjiemoM h MaccoBOH HHcfwjibTpauHeH 
HeifTpocJ)HjiOB. B ocHOBe koxchoh rHnepnyBCTBHTejibHOCTH npnpoAHbix npoKopMHTeneif, 
pbi>KHx noneBOK, jiokht ^erpaHynHUHH TyHHbix kjictok npH ejiHHHHHbix 6a30cj)H.nax h 
303HH0C[)HJiaX. FIpH 3TOM B nepHC^epHHeCKOH KpOBH OTMeHeHbl HCHTpOCj)HJIbHbIH neifKOUH- 
T03 h npn noBTopHbix KopMJieHHHx 2 —8-xpaTHoe yBenHHeHHe KOJinnecTBa 303 hhoc})hjiob. 

HccjieaoBaHHe noaaepxaHO rpaHTOM POOH 99-04-49658. 
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HISTOPATHOLOGICAL CHANGES OF MICROMAMMALIAN SKIN 
IN FEEDING PLACES OF THE TICKS 

IXODES TRIANGULICEPS, I. PERSULCATUS AND I. RICINUS (IXODIDAE) 


L. A. Grigoryeva 

Key words'. Ixodes , natural host, unnatural host, place of attachment, feeding, fibrin deposit, callogen 
capsule, neutrophil infiltration, mast cell. 


SUMMARY 

Histopathological changes in the places of attachment and feeding of the Ixodes trianguliceps , 
I. persulcatus , and 1. ricinus on natural hosts are similar. They pass through the stages of skin 
inflammation: perforation, exudation and proliferation. The mouthparts of tick contact with the host 
tissues. The fibrin deposit and callogen capsule surround the mouthparts. These species of ticks do 
not form the cement. Formation of the feeding cavity is caused by the salivation of ticks ai*J neutrophil 
infiltration into surrounding tissues. Unnatural hosts (mice, rabbits) do not form the callogen capsule 
in the places of feeding, the callogen fibres are disposed irregular. Mast cells accumulate in the tick 
attachment site in the skin of natural host and degranulate in response to the tick salivary antigens 
releasing the histamine. Mediators involve cutaneous hypersensitivity reactions. 
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BKJieuKQ k cm. rpueopbeeou JJ. A. 



rwcTonaTo^orMHecKMe M3MeHeHMH ko>kh mcjikhx MJieKoriHTaiomHX b MecTax nmaHHfl jcnemen po- 

na Ixodes . 

/ — npoiio^bHbiH cpe3 nepe3 poTOBbie opraHbi jihhhhkh I. trianguliceps b KO)Ke Clethrionomys glareohis nepea 4—5 h 
noc/ie npHcacbiBaHMfl (a3yp-3oanH, x 600); 2 — npoaojibHbiH cpe3 nepea poTOBbie opraHbi ;ihhhhkh I. trianguliceps b 
K ojKe Apodemus uralensis nepea 12 m noc;ie npncacbiBaHM« (cepe6peHne no JleBauMTM, x 600); 3 — Koxa C. glareolus 
noc;ie y/ia^eHHfl poTOBbix opraHOB HMM<J)bi I.persulcatus nepea 95 h noc;ie npHcacbiBaHns (aaaH no TeHiieHraHHy, 
x 950); 4 — Koxa C. glareolus noc;ie yaa;ieHHfl poTOBbix opraHOB jihhhhkm /. trianguliceps nepea 48 h noc/ie npncacbi- 

BaHMfl (aaaH no reilaeHraHHy, x 950). 



npodoAdtcenue pucyHtca. 

5 — npoAO/ibHbifi cpe3 Mepe3 poTOBbie opraHbi I. persulcatus b KO)Ke C.glareolus Mepe3 48 m nocne npucacbi- 

BaHMa (a3yp-303MH, x 600); 6 — nonepeMHbiw cpe3 Mepe3 poTOBbie opraHbi HMMtfjbi /.persulcatus b Kojtce C.glareolus 
Mepe3 48 h nocjie np mc acbiBa hmh (a3yp-303MH, x 150); 7— nonepesHbift cpe3 Mepe3 poTOBbie opraHbi HHM<J)bi 1. ricinus 
b Koxe C. glareoius sepe3 20 m nocjie npMcacbiBaHMH (a3yp-303MH, x 950); 8— Koxca Sorex araneus noc/ie yaajieHMH 
poTOBbix opraHOB jimmmhkm I. trianguliceps Mepe3 24 m noc/ie npucacbiBaHMfl (aaaH no fewfleHraftHy, x 600). 


1 - 



flpodoAMcenue pucynica. 

9 — kocom cpe3 poTOBbix opraHOB jimhmhkh /. trianguliceps m coe^MHMTe^bHOTKaHHOH Kancyjibi b ko xe Sorex araneus 
Mepe3 48 q nocjie npucacbiBaHMfl (a3DH no reHAeHraHHy, x 600); 10 — nonepeqHbiH cpe3 qepe3 poTOBbie opraHbi 
JiMMHHKM /. trianguliceps b Koxce C. glareolus qepe3 48 q noc^e npMcacbiBDHMfl (cepeOpeHMe no JleBaaMTM, x 950); 11 — 
nonepeqHbiH cpe3 qepe3 anMKajibHbie kohum potobwx opraHOB hhm^w /. rieinus b Koxe C glareolus qepe3 69 q nocjie 
npMcacb[BaHM« (a3yp-303MH, x 950); 12 — nonepeqHbiH cpe3 qepe3 poTOBbie opraHbi cbmkh 1. trianguliceps b Koxe 
6eJi0H MbiuuM Mus mu sc ulus (L., 1758) Ha 8-e cyT nuTaHHfl (a3yp-303HH, x 600). 



ripodonotceHue pucymca. 

13 — npo/KxnbHbiH cpe3 nepe3 pOTOBbie opraHbi com km /. trianguliceps b Koxe Apodemus nralensis nepe3 60 m nocjie 
npMcacbiBaHHH (a3aH no PeHiieHraHHy, x 600); 14 — cpe3 nepe3 ocHOBy kojkh C.glareolus paaoM c mcctom nHTaHHH 
HMM(J)bi /.persulcatits nepe3 71 h nocjie npHcacbiBaHHH (a3yp-303HH, x 950); 75, 16 — nonepeHHbiH cpe3 nepe3 
anMKa^bHbie kohlim pOTOBbix opraHOB HHM<j>b] I. persulcatus b ocHOBe koxh C.giareolus nepe3 95 h noc/ie npwcacbi- 

BaHHJl (a3yp-303HH, x 950). 

06o3HaHeHHJi: 

^ — rnnocTOM; kb — KOfl-nareHOBbie BOJioKHa; kk — KO/i/iareHOBan Kancyjia; n — najibnbi; nn — nwmeBafl noJiocTb; 
po — pOTOBbie opraHbi; ced — ceTHaTbiH cjioh iiepMbi, cod — cocohkobmh oioh aepMbi; cm — cTpyn; mx — Tyn- 
Hbie octkh; (p — 4>h6phh, (p6 — 4>M6po6JiaCTbi; x — xe/muepbi; xk — xpfltueBbie kjictkm ; a — apHTpouwTbi; art — 

3n MflepMMC. 

Histopathologic changes of micromammalian skin in feeding places of ticks of the genus Ixodes. 


